, Yukiharu Hasegawa
(1) , Akihiko Iwahara (4) , Chie Hotta (3) , Naoko Nagahara (5) , Taketoshi Hatta (6) , Junko Hatta (7) , and Nobuyuki Hamajima
(1) Davidson et al., 2003; Park & Gutchess, 2002) . Several studies have found an association between cognitive functions and motor performance among community dwelling elderly people (Fitzpatric et al., 2007; Rossano et al., 2005; Soumare et al., 2009) . Research suggests that executive function and attention are associated with walking speed and risk of falls (Ble et al., 2005; Holtzer et al., 2006) .
Preservation of these motor and cognitive functions through participation in activities is essential for the elderly because some functional deficits result in dependence on others or lower quality of life (Gaugler et al., 2007) . Participation in leisure activities (cognitive and physical) has been associated with a decreased risk of poor cognition and early cognitive decline (Clocombe & Kramer, 2003; Verghese et al., 2003; Lin et al., 2012) . Physical activity is associated with the rate of declining motor function in community-dwelling elders (Visser et al., 2002; Brach et al., 2003; Warburton et al., 2006; Buchman et al., 2007) . In addition, accumulating evidence suggests that physical activity may reduce the risk of poor cognition and early cognitive decline (Yaffe et al., 2001 Weuve et al., 2004 Sumic et al., 2007; Etgen et al., 2010; Sofi, et al., 2010) , and the frequency of participation in social activities is associated with motor functions (Buchman, et al., 2009 ) and cognitive functions (James, et al., 2011) .
Although evidence of the relationship between some specific activities and functioning has been revealed separately, little is known about the effects of participation in daily activities on functioning comprehensively in older people. The purpose of this study was to examine the relationship between daily activities and both motor and cognitive functions simultaneously in the same cohort.
Subjects and Method

Procedures
We used a cross sectional survey design to collect data from a sample of older people living in a rural area. The study protocol was approved by the medical division review board of Nagoya Approximately one month before the checkup, we sent the questionnaire, which included demographic information and participation in activities, and the informed consent form to the elderly individual who registered for the annual health checkup through city administrative offices. We asked them to read the explanations and instructions of the study, answer the questions and bring the answered questionnaire and written consent on the day of their annual health checkup appointment.
On the appointed day, the subjects participated in motor and cognitive functional tests voluntarily while at the health checkup. These tests were administered individually and subjects could withdraw from participation at any time.
Participants
The subjects were recruited from those enrolled in the 2009 municipal health checkup. Inclusion criteria included living in Yakumo town, being 65 years of age or older, being able to read and write, walking independently, having no fatal illnesses and no significant cognitive impairment. Initially, 241 elderly people aged from 65 to 89 voluntarily applied to the study.
Twelve participants were excluded because of the screening test of cognitive function (MMSE score 23; Folstein et al., 1975) ; therefore, 229 elderly people participated in the study. The characteristics of the participants are shown in Table 1 .
Measures
An anonymous questionnaire created by the authors was used to collect demographic data regarding gender, age, education and frequencies of participation in 10 groups of activities (domestic activities, work activities, social activities, reading and writing activities, contact with friends and families, using transport or driving, physical activities, handicrafts, artistic activity, watching TV or listening to music) with 5 alternatives . These activi- ity, self-care, domestic life, interpersonal interactions and relationships. We added some leisure activities based on a previous study (Ito et al., 2003; Taniguchi, 2006) Cognitive functions were assessed by a 3-digit cancellation task (Hatta, Ito & Yoshizaki 2001) , verbal fluency tasks (Ito et al., 2004) and a memory task from the Japanese version of the Rivermead Behavioral Memory Test (Wilson 1985; Watamori et al., 2002 ). In the cancellation task, the subjects were given an A4 sized sheet of paper with lines of numbers printed at random and asked to cross out as many of the designated numbers (8/3/9) as they could for one minute. The number of crossed out numbers was applied as an index. The participants completed 2 verbal fluency tasks for one minute each. First, the participants were asked to generate as many words as possible beginning with A or Ka as letter fluency tasks. Second, they were asked to generate words related to Animal or Sport as category fluency tasks. We tallied the number of words generated except for repeated words. For the memory task, we asked the participants to memorize a short story consisting of 25 words read to them and then recall it immediately. The number of the words remembered was adopted as an index. Cancellation tasks are considered measures of selective attention, alternative attention and intensive attention. Verbal fluency tasks assess word knowledge, access to semantic memory, speed of information processing, working memory, inhibition and executive functions (Lezak, 1995; Ruff et al., 1996; Crowe, 1998) . Immediate recall of a short story gauges an aspect of short-term logical memory (Sugishita, 2001; Wilson, 1985) from neuropsychological viewpoints. Deterioration of these functions is common in old age (Park et al., 1996; Baltes & Lindenberger, 1997) .
Additionally, indices of motor functions, including static standing balance, back muscle strength, gate speed and maximum step-width, were measured. The static standing balance was measured by the stabile meter (GP-7; Anima Co.; Tokyo, Japan) individually and used the size of envelope surface with eyes open condition for 30 seconds as an index in this study.
Back strength was measured twice by the digital back muscle meter (T.K.K.5402; Takei Scientific Instruments Co.; Niigata, Japan), and we then used a better index. We assessed gate speed using the time required for full-powered walking in 10 meters and maximum step length of the right leg. These functions are related to age-related declines and their changes related to fallings (Ferrandez et al., 1990; Lord et al., 1996; Shimada et al., 2003; Shumway-Cook et al., 1997) .
Analysis
The Statistics Package for the Social Sciences (SPSS), version 19.0, was used for data analysis. Descriptive analysis and the Mann-Whitney Test were used to study the level of engagement in activities. Factor analysis with maximum likelihood estimation method and Promax rotation was conducted to extract common factors of participation in activities. We then examined the relationship between the factorial scores of activities and several administered functions using Pearson's correlation coefficient.
Results
Most of the participants engaged in housework, watching TV or listening to music and reading newspapers or books regularly. Half of them never work; however, three-quarters of them engaged in social and physical activities frequently. They also often had interaction with close friends or family members from whom they lived apart. Half of them were seldom involved in handicraft and artistic activities (Figure 1 ). There were some differences in engagement in activities by gender. Women participated in housework (U = 2548.5, p <.01) and interactive activities (U = 4170.5, p < .01) more often than men, while men were involved in work activities (U = 3881.0, p < .01) and driving or using transportations (U = 2382.5, p < .01) more often than women (Figure 1 ).
The factor analysis determined 3 factors of activities based (Table 2) . Cumulative proportion of variance of these activities explained was 52.7 %.
Correlation analyses confirmed that factorial scores of "Transport and Productive Activities" (full time job, part time job, volunteer activities, community event, women's club, old people's club, religious activities, driving and using transportations) related to both motor and cognitive functions positively while "Hand work and Artistic Activity" (movie, museum, photography, musical instrument, chorus, tea ceremony, flower arranging, knitting, sewing, paper crafts) were not related to either functions except for balance ability.
Engaging in "Domestic Activities" (washing, cleaning, shopping, repair house, gardening, caring, visiting friends or relatives, talking on the phone, e-mail, watching TV)" influenced some functioning in verbal fluency, maximum step and balance, however there was no relation to attention and memory aspects.
( Table 3 ). We demonstrated that engaging in productive activities relates positively to both motor and cognitive functions in the identical subjects. Previous research showed that less frequent participation in social activities was associated with a more rapid rate of motor function decline (Buchaman et al., 2009) and frequent participation was associated with a decrease in the rate of decline in global cognitive functions, such as episodic memory, semantic memory, working memory, perceptual speed and visual-spatial abilities in old age (James et al., 2011) . There are numerous opportunities during work and social activities to modify plans, manage sudden incidents, and cooperate with other people as well as other physical actions. Numerous theories suggest that social activities challenge older adults to participate in complex interpersonal exchanges, which could promote or maintain neural network efficiency (Hultsch, 1999) . Social activities may also provide meaningful social roles and a sense of purpose in old age (Berkman, 2000) , which could have direct neurohormonal influences on the brain (Fratiglioni et al., 2004) .
Discussion
In addition, driving is necessary to commute to remote places to complete tasks or roles, which may also compensate for deficits in motor functions in lower extremities of older adults, particularly for those in rural areas. The driving process involves (Reger et al., 2004; Whelihan et al., 2005; McCarthy et al., 2006; Ott et al., 2008; Carr & Ott, 2010) . By engaging in work and social activities using transportations, there are numerous opportunities to utilize and maintain several motor and cognitive functions. This theory is supported by results from the study that show increased memory, word fluency, step width, and muscle strength in the subjects who were highly involved in work, social activities and driving or public transports. Previous studies indicated that memory, reasoning and processing speed were significantly associated with life space (Sartori et al., 2011) and subjects who had faster walking speed and capability for 1 km walk had better life space scores than those with poor motor functions (Abe et al., 2009) . Mobility in older adults is one of the essential factors for higher-level functioning.
Although "Domestic Activity" had positive relation to slite cognitive and motor functions, these activities were not associated with memory and attention which were considered to deteriorate in older age. Doing domestic work, contact with friends or relatives and watching TV seem to be house bound and monotonous. The previous studies revealed that watching television was associated with an increased risk of cognitive impairment (Wang et al., 2006) The study's limitations include the number of subjects and places of recruitment. Given that there are some variations in participation in activities depending on age, sex, and environmental or personal factors among older adults, we should examine effects of these factors among subjects in various regions in future studies. Since in this study hardly any covariate were collected, such as depression hypertention, hyperlipidemia, diabetes mellitus, alcoholic consumption and smoking which may influence cognitive functions, the cumulative proportion of variance explained for daily activities might be lower and some other factors have impact on both motor and cognitive functions either. In addition, this is a cross-sectional study and longitudinal analyses are necessary to investigate causality between activities and functions so that the results can be utilized for health promotion or preventive medicine in communities and clinical settings.
This study found that certain activities had a slight positive relation on motor and cognitive functions. This research suggests that to be healthy it is important to go out for work and social activities using public transport or driving, rather than being house-bound. In an aged society, social participation and inclusion among older people is valuable not only for the elderly but also for society because a large amount of financial resources are spent on medical care, care services and pension plans.
Well-being must be maintained as long as possible through participation in daily activities in the community.
